INTRODUCTION
The transport of the ovum from the ruptured follicle to the utero-tubal junction is ensured by two series of complex processes : mechanisms for 'reception' or 'adjustment' and mechanisms for tubai 'transport'. Ovum reception is facilitated by anatomical and physiological mechanisms. Tubo-ovarian adjustments are achieved by the ligamentum ovarii proprium, the mesosalpinx and the contractile activity of the fimbriae when engorged with blood. The early and recent work on ovum reception has been extensively reviewed (Hartman, 1939; Hafez, 1959; Westman, 1926 Westman, , 1959 (Alden, 1942) , rabbits (Chang, 1951) , cattle (Schilling, 1958) , sheep (WintenbergerTorres, 1956 ), swine (Andersen, 1927) and man (Mikulica-Radecki, 1925; Kok, 1926) . It is faster in the ampulla than in the isthmus of the tube in the rabbit and probably vice versa in cattle and sheep.
Ovariectomy after mating does not affect the transport rate of rabbit ova but subsequent development is arrested (King, Collins & Peterson, 1932; Adams, 1958) . However, a large proportion of ova is retained in the tube as the dose of exogenous oestrogen increases in ovariectomized rabbits (Noyes, Adams & Walton, 1959) . Degeneration of the ova following ovariectomy is prevented by treatment with corpus luteum extracts (Allen & Corner, 1928) or progesterone (Pincus & Werthessen, 1938; Adams, 1958) .
The rhythmic contractility of the Fallopian tube (Wimpfheimer & Feresten, 1939; Geist, Mintz & Salmon, 1939) , and of tubai mucosa (Black & Asdell, 1958) , the secretion of tubai mucin around the ovum (Greenwald, 1958) , the transport of gametes to the site of fertilization and the tonic restrictiveness of the utero-tubal junction (Noyes, 1959) are all under hormonal control. An appreciation of the hormonal control of reception and transport of ova would facilitate the attempts to modify, either positively or negatively, the natural process of survival and development of the fertilized ova. The objective of this investigation is to study some of these endocrine mechanisms in the intact rabbit with the ovum-transfer technique.
MATERIALS AND METHODS
Forty-nine pubertal and fifty-two adult rabbit does of New Zealand Large and Polish breeds, and crossbreds, were used in these experiments. The average weights were 6-3 lb for the pubertal does and 7-5 lb for the adults. The animals were isolated for 16 days before use.
Donors
The pubertal does were superovulated by treatment with pms (Equinex) and HCG (Upjohn) by the technique reported by Hafez (1961) . Soon after the injection inducing ovulation, the donors were mated to two fertile bucks. Twenty-two to 26 hr post coitum, the donors were killed and the Fallopian tubes were placed into sterilized Petri dishes. The ova were recovered by flushing the two tubes with a few millilitres of sterilized physiological saline. Then the ova were counted under a stereoscopic binocular microscope (x 10), mixed in a watch glass and carefully examined ( X 45) for their normality. A total of 1102 fertilized (mostly 2-blastomere) supposedly normal ova were selected for transfer into synchronous pseudopregnant recipients.
Recipients
The recipients were mated to vasectomized bucks to induce pseudopregnancy which was synchronous to the stage of development of transferred ova. The recipients were anaesthetized with intravenous injection of Nembutal (Abbott). (unfertilized) , which were recovered also by flushing, were differen¬ tiated as being fragmenting or degenerating; such ova were not considered in the data on ovum reception.
In the non-injected recipients (control), 2-blastomere ova were transferred to the ovarian bursa and 7% of these ova were recovered by flushing at 4 days post coitum. The injection of oestrone or oestradiol benzoate did not increase ovum reception as judged by the number of ova recovered by flushing (Tables  1,2) .
Progesterone treatment caused a slight increase of ovum reception from the ovarian bursa as compared to control; the increase was not statistically signi¬ ficant. The average ovum reception was 21% when two doses of 4 Mg of proges¬ terone were injected. The average ovum reception was 22% when two doses of 10 Mg of progesterone were given. The combination of oestradiol and progesterone injected on 2 successive days caused a significant increase in ovum reception from the ovarian bursa as compared to control. The ovum reception was 26% when 2 Mg of oestradiol was followed by 2 Mg of progesterone. Average ovum reception was 35% when 2 Mg of oestradiol was followed by 10 Mg of progesterone.
In the superovulated recipients, the number of corpora lutea on both ovaries ranged from thirteen to twenty-six with an average of twenty-one. The average reception of transferred ova was as low as 4% ; in three cases out of four, no ova were picked up. functional activity of the fimbriae in picking up the ova from the ovarian bursa can be modified by exogenous steroid hormones. At a given dosage level of injected hormone, the number of ova picked up from the ovarian bursa varied widely between animals. Table 2 shows that as the dose of oestrogen was increased, the proportion of ova picked up from the ovarian bursa did not decrease.
Many of the mechanisms of reception and transport of ova are markedly affected by the complex actions and interactions between the ovarian steroid and posterior pituitary hormones, the sympathetic nervous system, and the adrenal steroids (Szego & Roberts, 1953) . That some regions of the tubai musculature may be subject to hormonal action and so affect movement of the ovum has been indicated by Burdick, Emerson & Whitney ( 1940) . The ova 23 may be tube-locked with oestrogen injection of proper dosage (Burdick & Pincus, 1935) or accelerated in cases of superovulation (Wislocki & Snyder, 1933) .
The injection of 2 Mg of oestradiol benzoate did not result in the normal transport of the ova. However, the tendency of ova to be transported at a normal rate increased when the dose of oestradiol was increased to 6 Mg.
It is suggested that ovum passage from the tube to the uterus is influenced to some extent by the tonus of the utero-tubal junction. The latter in turn is under hormonal influence. In the present study, it has been shown that oestrogen treatment delays the transport of ova to the uterus. It is not known whether the progesterone accelerates the ova since the recipients were autopsied at a time when all the ova are normally in the uterus. In the rabbit, there is no unequivocal evidence that increased levels of progesterone, whether derived from exogenous or endogenous sources, accelerate the passage in the tube (Adams, 1960) . However, there is evidence of such mechanisms in the cow (Dowling, 1949) and sheep (Robinson, 1951) .
It may be concluded from the present results that tubai motility of the right degree of intensity is a most important factor for normal rate of transport. The implication is that active tubai motility delays ovum transport while quiescent motility favours rapid transport through the tube. The irregularity of the rate of passage of individual ova and of groups of ova through the tube and uterus suggests that the contractile activity of these organs is highly dyskinetic when they are under the control of oestradiol benzoate alone (Noyes, 1959) .
The survival of rabbit morulae declines when their transport through the utero-tubal junction is delayed. Although early blastocysts could be recovered from the isthmus, the tubai environment is unfavourable for any further development. In other species, such as the cat, if the ova are locked in the tube, they develop into healthy blastocysts (Amoroso, 1956) . Although the functional state of the tube is conditioned by the ovarian hormones, the transport of the ova and early embryonic development in some species are not dependent upon them. In the cat, double oöphorectomy after ovulation prevents neither the transport of ova nor pre-implantation development of embryo (Amoroso, 1956) .
In the different experimental groups, there was no statistically significant difference between the intrazonal diameter of the blastocyst or the thickness of mucin coat ; this is mainly due to the wide individual differences within the same animal. Beatty (1958) (Venge, 1950) .
In the present study, the loss of transferred ova is due to (a) the natural hazards causing loss in the first 4 days of pregnancy in unoperated females of the recipient stock (in operated females, the transferred ova are presumably as much exposed to these hazards as are the native ova) and (b) the technical hazards arising from the procedure of transfer which cause additional loss of transferred ova. Technical hazards may cause whole-inoculum loss, partial loss of inocula through injury or escape of some of the ova, and reduction of blastocyst number owing to surgical interference. In mice, whole-inoculum losses were estimated to account for about 33% of all ova injected (McLaren & Michie, 1956) . Runner (1951) seems to have encountered a similar phenomenon in transfers of unfertilized ova to the ovarian capsule.
It may be concluded that the hormonal requirements of reception, transport, development and survival of fertilized ova are not identical. A certain oestrogen : progesterone ratio is essential for each of these links in the chain of events. The effect of exogenous hormones on the reception, transport and survival of ova is so variable ; this may be due partly to variation in the initial levels of endo¬ genous hormones and/or differences in the degree of sensitivity of tissue to hormones.
